Reaction parameters of targeted gene repair in mammalian cells.
Targeted gene repair uses short DNA oligonucleotides to direct a nucleotide exchange reaction at a designated site in a mammalian chromosome. The widespread use of this technique has been hampered by the inability of workers to achieve robust levels of correction. Here, we present a mammalian cell system in which DLD-1 cells bearing integrated copies of a mutant eGFP gene are repaired by modified single-stranded DNA oligonucleotides. We demonstrate that two independent clonal isolates, which are transcribed at different levels, are corrected at different frequencies. We confirm the evidence of a strand bias observed previously in other systems, wherein an oligonucleotide designed to be complementary to the nontranscribed strand of the target directs a higher level of repair than one targeting the transcribed strand. Higher concentrations of cell oligonucleotides in the electroporation mixture lead to higher levels of correction. When the target cell population is synchronized into S phase then released before electroporation, the correction efficiency is increased within the entire population. This model system could be useful for pharmacogenomic applications of targeted gene repair including the creation of cell lines containing single-base alterations.